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Epidural pube waveform was investigated using anesthetized and artificially ventilated mt' 
and dogsうwithre,;pect to its origin and ,ite of transmission a' well as changes in the waveform 
during intracr且nialhypertension. The waveform mainly consisted of three peaks and a notch. 
The initial two peaks were considered to be of artcriはlorigin, the notch to be a reflexion of the 
dicrotic notch in the systemic arterial pulse and the third peak appeared to reflect venous hemo-
dynamics. These findings were based on the altered systemic factors, such as induced hyper and 
hypotension, increased central venous pressure and jugular compression. In addition, simul-
taneous recording of the waveform with the cortical arterial and venous pressure waveforms 
suggested that the epidural pulse might be generated through the pulsatile blood flow into the 
brain, mainly礼tthe level of intracerebral small vessels 
During increased intracranial pressure (TCP) caused by epidural balloon inflation, the wave 
form became monotonom at about 30 mmHg of ICP. Howev灯、 whencerebral vasodilatation 
was prominent‘the waveform became monotonous at a significant lower pressure. These findings 
indicate that the changes in the waveform arc related to increased arterial driving pressure to the 
brain and to a disturbance of the venous outflow, and are markedly affected by cerebral vaso-
dilatation, as sul】stantiatedby 中刷、traI analysis of the pulse wave. 
This ch川1gein the waveform from polyphasic to monotonou、w川 regardedimportant 
because it could determine a qualitative change in ICP dynamicメina relatively lower pressure 
range, which could not be detected by volume-pressure response or changes in pulse pr引 surethat 
a代 reportedto be good indicators for ICP dynamics. ¥loreovl'r‘epidural pulse waveform w出
considered to be useful in predicting the future trend in I ( ・ p 
K'"y word" Epidural Pulse ＼＼＂川 dorm.¥Ion＜巾川OU、lntracranialHypertension. Cerebral Y；凶odil川.ition,Intra-
cranial l’T(＂＇＇叫 reDynamics. 
索引語・硬膜外圧波形．単相性， ~hif,t 内圧元進，脳血管拡張，頭蓋内圧環境．
Prc><・nt address: Department of "J 1・uro,ur日ビ円、 Facultyof l¥ledicine, Kyoto l -ni、町、ity54-Shogoin k川、ιahara-

























































り tefloncatheterを胸部大動脈内に留置し， strain 
gage (LPU 0. 5, Toyo-Baldwin）を用いて全身血圧
(systemic arterial pressure: SAP）を測定した．大腿
静脈より下大静脈附近まで polyethylenecatheterを
挿入し，別の straingage (P-23D, Statham）を用い





















以上の parameterは polygraph(Rl¥1-85，日本）＼＿：＇， JiI 



































径約 0.3mmの polyethylene catheterを挿入し，
strain gage (P 23D, St.1tham）にて皮質動脈圧（corti




EDPの際と同様時定数 2.0 secで DC-cutした圧波
形を皮質静脈圧波形（corticalvenous wave-form: Co V ・ 
WF）として別に outputした．脳血管用のカテーテ
ノレは内径が細いので，脈波の damping,bluntin gを妨







したパJレー ンに infusionpump (Truth A II）を用い









5. Spectral Analysis 
脈波は脈拍数と等しい基本周波数（basicfrequency) 
とその務数倍の周波数の sinewaves (harmonics）から
成りたっている間．本実験では EDPと SAPの sig
nalを microcomputer(Signal Processor, 7T70A，三
栄測器）に入力し Fourlier解析のフ。ログラムを用い，
1. 17 Hzから 23.79 Hzまでで周波数分析を行ない，
更に percent変換して脈波を構成する各周波数のcom-
ponentが何第を占めるかを powerspectrum上IC示





り， 硬膜外ノわレーン加圧を行ないながら， lOmmHg 
づっ EDPが上昇する毎に 0.04mlの生食水を脳室
内に bolusinjection し，注入直後の peakpressure 
と直前の meanpressureの差を volume-pressurere-





















WFは主に 3つの peakとlつの深い切痕（notch:N) 
から構成されており，便宜上図の厳にとれらを順lζ










































































Fig. 1. Simultaneous recordings of electrocardiogram (ECG), systemic arterial pressure 
(SAP), epidural pulse waveform (EDP-WF), epidural pressure (EDP) and central 
venous pressure (CVP) in a normal cat. EDP-WF consists of three peaks and a 
notch. The initial two peaks (P1 P2) are synchronous with the peak on SAP, the 
notch (N) with the dicrotic notch on SAP and Pa on the descending slope with 
atrial“a”wave on CVP (left). ：＼！代日nitiedschematic illustrations of each n川ど
form (right). 
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Fig. 2. ¥¥'ith elevation of吋Al'by intravenous drip 
infusion of noradrenalin, pulse amplitudes of 





















Fig. 3. ¥¥'ith lowerin日ofSAP by intravenous dnp 
infusion of A rtりnatl.R pulse amplitudes of P1 
and P2 decreased l》utal components ¥¥ere 
stil identi品able(A I, however durin巨exsagu・
ination, an initial predominance of P1 with 
decreased P2 and P3 were noted, after which 




Fig. 4.λn increase of C ¥' P Ly intra venous rapid 111 
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Fig. 5. P3 disappeared by sele℃tive compression of 
both jugular veins, but as soon as the corn・ 
pression was released, EI> Iλ＼ ¥'F returned to 

























Fig. 6. Simultaneous れれirdin目、 ofEC<.. cortical 
veno~s waveform ( 'o¥' ¥VF). S：主Y cortical 
artenal oressurじ（（ oA・I'! and (¥Tin a nor・ 
rnal do三 P1and P, coincided with the peak 
on CoA・P, P3 with atrial "a＂、川ヒ onCVP. 
Co¥'.¥¥'F was similar to EDP ¥VF although 
some blunting "''" noted. 
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Fig. 7. Changes in EDP-¥VF with an increase of ICP by epidural balloon inflation. Nor-
ma! configuration of EDP-¥YF (A). A slight increase in pulse amplitudes, par-
ticularly P2, was noted, but al components were stil ident泊able(B: 10 mmHg). 
P1 and P2 and N became indistinguishable, but Pa was stil identifiable (C: 20 
mmHg). P3 disappeared, thus EDP-WF became monotonous (D: 30 mmHg). 
='lo fundamental change in EDP苧WFwas observed, except for a continuous 
increase in pulse amplitude (E: 40 mmHg). Magni日edschematic illustrations of 
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Fi~. 8. During inhalation of 5° 0 ( '02 with epidural 
balloon inflation, CBF initially increased and 
EDP-WF became monotonous below 20 
mmHg, lower than in the absence of ('( )z 
て EDP-WFが generateされるのが認められる. p, 
P2は CoA-Vの peakと同期し，れは Fig.1と同様
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ACUTE・削 SWELLIH
Fig. 9. In acute brain swelling, EDP－＼’F became 
monotonous at about 20 mmHg. 
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圧，脈圧が不変もしくは軽度低下するにもかかわらず．

































Table 1. IC P At Which P3 Disappeared in 
Different ¥I ode ls 
Epidural Balloon Inflation Only 32.2土4.3mmHg
("1=33) 
Epidural Balloon Inflation During 17.9土5.1rnrnHg 
lnh.ilation of 5° ~ ('(), ('./ =8) 
:¥cutv Brain片＂・clhn日 21.4土1.9rnmHg 
(N= 7) 
¥lean土SD(P<0.001) 
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Fig. 10. 羽「ithintraventricular infusion of saline, 
EDl'-¥¥'F was stil polyphasic at 30mmHg, 
and it started to become monotonous at 40 
mm Hg. 
が増大するためといえよう．
3. Spectral Analysis 
Fig. 13-Aは正常圧時の powerspectrumを示す．
すなわちこの EDP-WFは約 2.4 Hzの基本周波数か




数は EDP-WF,SAP閣で一致している酔.Fig. 13-B, 
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Fig. 11. With increase of ICP by epidural balloon 
inflation, EDP-¥VF became monotonous at 
about 25 rnmHg, while no changes were 
seen in the pressure and pulse amplitude 
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Fig. 12. During inhalation of 10% C02, EDP-WF became monotonous, although 
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Fig. 13. Spectral analysis of EDP-WF and the systemic arterial pulse. The frequency 
components were consistently the same for these two pulses. The ordinate shows 
the power distribution (percentage value) at each frequency between 1.17 Hz and 
23.79 Hz. During epidural balloon inflation, an increase in the power distribu-
tion at the basic frequency with a decrease in the other harmonics was correlated 
to the change in EDP-WF becoming monotonous. Corresponding waveforms 
during samplings are inserted in the upper right corner of each power spectrum. 
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EDP ¥¥'Fs and power spectra among four different models at the same pressure 
(25 mmHg). Elli' ¥VIヘinthe intra ventricular infusion and the epidural balloon 
inflation models had nnt yet become monotonous as was noted during acute brain 
swelling and hypoxic hypercapnia. The increase in the percentage distribution 
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E日P mmH~ E DP mmH~ 
'I hl' increase in volume-pressure response (¥"PR I and pulse pressure (PP) para!-
leled that of EDP up to 50 to 60 mm Hg, although the mean pressures at which 
EllP ¥¥"F i町Caflじ monotonous＂目ビ about33 mmHg in the VPR testin日group
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こして死亡するものも含む Group1 (15 cats）と CBF
は初めから軽度低下し， EDP-WFは終止多峰性を保
弘頭蓋内圧の上昇も 30mm Hg以内である Group




前後の EDP-WFは両群間で著明な差を認め Group2 
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Trends of SAP. EDP and CBF after the 
insult of cold injury. EDP exceeded 30 
mmHg and CBF increased initially, then 
decreased later in 15 cats {Group 1). EDP 
slightly increased Lut within 30 mmHg and 
changes in CBF were not signi凸cantin 17 
cats {Group 2). SAP was not sigm自cantly
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.¥ recording in a patient with l>rain tumor rι、仁川町1frequent episodes of plateau 














問、＂• .;. .~ .
Fi~. 19. Intravenous infusion of glycerol induced plateau waves in this case in which 


































畢：聞AJORSITE OF IMPEDANCE 
:-;chematic drawings of EDP・¥VF from the 
concept of impedance in the cerebrovascular 
'Y>tcm. Under physiological conditions. 
EDP-WF shows polyphasic configuration 
(Al. ＼・1thrapid intravenous infusion, al-
though the major site of impedance does 
not shift, a considerable amount of venous 
blood pool results in an augumentation of 
P3 (B). With jugular compression, the 
m句orsite of impedance shifts toward the 
occluded point, therefore the resultant EDP 
＼＇ド l>ecomesmonotonous demonstratin![ 
出ecranial悶 vityitself as another impe'. 
dance in generating EDP ¥¥'F (Cl ・ 
814 日外宝第52会第6号（昭和58年l¥lj) 
shiftし 頭蓋魅全体が入力である動脈圧波に対して単
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